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v^20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
acticn,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


BRIEF  ASSESSMENT 


Name  of  Dam 

State 

County 

USGS  Quad  Sheet 


Stream 

Date  of  Inspection 


Upper  Blackwater  River  No.  6 

Virginia 

Franklin 

Callaway 

Tributary  of  the  North  Fork  of  the  Blackwater  River 
16  May  1979 


Upper  Blackwater  River  Dam  No.  6  is  a  homogeneous  earthfili  structure 
about  550  feet  long  and  50  feet  high.  The  dam  is  owned  by  Mr.  Fred 
Barnhart  and  Mr.  Hollace  Bowman  and  maintained  by  the  Blue  Ridge  Soil  and 
Water  Conservation  District.  The  dam  serves  as  a  flood  control  structure 
and  is  classified  as  an  intermediate  size  and  significant  hazard 
classification.  The  principal  spillway  consists  of  a  24-inch  concrete 
pipe  served  by  a  drop  inlet.  The  emergency  spillway  is  an  open  channel 
earthen  spillway.  The  dam  is  located  1  mile  upstream  of  the  Blackwater 
River . 

The  emergency  spillway  will  pass  23  percent  of  the  Probable  Maximum  Flood 
(PMF)  without  overtopping  the  dam.  Based  on  criteria  established  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers  (OCE) ,  the 
Spillway  Design  Flood  (SDF)  is  the  *iPMF.  Since  the  spillway  cannot  pass 
the  SDF,  it  is  rated  as  inadequate.  The  visual  inspection  and  review  of 
existing  records  revealed  no  apparent  problems  and  there  are  no  immediate 
needs  for  remedial  measures.  Stability  conditions  are  satisfactory  and 
convention  safety  margins  exist  if  the  dam  was  constructed  as  specified 
in  the  design  report.  It  is  recommended  within  12  months  that  the 
following  measures  be  taken: 
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a.  All  bare  spots  should  be  seeded  and  fertilized  to  form  a  good 
grass  cover. 

b.  All  gullies  caused  by  runoff  should  be  filled  with  compacted 
soils  of  the  same  type  forming  the  faces  of  dam.  The  restored  areas 
should  be  seeded  to  form  a  good  grass  cover. 

c.  Remove  all  the  debris  accumulated  at  the  intake  structure. 

The  debris,  if  any,  should  be  removed  after  every  storm  or  heavy 
rainfall. 

d.  Remove  all  trees  and  shrubs  from  the  riprap  at  the  stilling 
basin. 

e.  Clear  the  upstream  slope  of  all  logs  and  debris. 


SUBMITTED  BY: 

G-tXr 


s > c /-jCip  oy 

JAMES  A.  WALSH,  P.  E. 
Chief,  Design  Branch 


RECOMMENDED  BY: 


APPROVED  BY: 


S.-S  ev. 

c./An<-  s.  J»l. 

CARL  S.  ANDERSON,  JR.,  P.  E. 

Acting  Chief,  Engineering  Division 
Original  signed  byt 
Douglas  L.  Haller 


DOUGLAS  L.  HALLER 
Colonel,  Corps  of  Engineers 
District  Engineers 


DATE: 
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SECTION  1 

PROJECT  INFORMATION 


1 .1  General 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate  a 
national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams  (Appendix  VI,  Reference  1).  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may  be  a  potential  hazard  to 
human  life  or  property. 

1 . 2  Project  Description 


1.2.1  Dam  and  Appurtenances:  Upper  Blackwater  Dam  No.  6  is  an 
earthfill  structure  about  550  feet  long  and  50  feet  high.  The  top  of  the 
dam  is  16  feet  wide  and  is  at  elevation  1204.0  feet  mean  sea  level 
(m.s.l.).  The  upstream  slope  has  a  3.5  horizontal  to  1  vertical  (3.5:1) 
slope  and  the  downstream  slope  is  (2.5:1). 

The  principal  spillway  consists  of  a  24-inch  diameter  reinforced  concrete 
pipe,  running  through  the  dam  at  a  low  level.  This  pipe  is  served  by  a 
drop-inlet  structure  (riser)  located  in  a  low  elevation  of  the  reservoir 
just  upstream  from  the  toe  of  the  embankment.  The  crest  of  the  riser  is 
at  elevation  1177.5. 


The  emergency  spillway  is  a  vegetated  earth  side-channel  spillway  located 
off  the  right  end  of  the  dam.  It  has  a  bottom  width  of  about  150  feet 
with  a  crest  at  elevation  1200.4  and  side  slopes  of  3  horizontal  to  1 
vertical . 

A  24-inch  sluice  gate  with  invert  at  a  low  level  (elevation  1160.0) 
permits  withdrawal  of  water  from  the  bottom  of  the  reservoir. 

1.2.2  Location:  Upper  Blackwater  Dam  No.  6  is  located  on  Bush  Run 
about  1  mile  upstream  from  the  Blackwater  River. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
"intermediate"  size  structure  because  of  height  (50  feet). 

1.2.4  Hazard  Classification:  The  dam  is  located  in  an  rural  area 
with  2  to  3  farms  in  the  downstream  area.  The  dam  is  therefore  given  a 
significant  hazard  classification  in  accordance  with  guidelines  contained 
in  Section  2.1.2  of  Reference  1,  Appendix  VI..  The  hazard  classification 
used  to  categorize  dams  is  a  function  of  location  only  and  has  nothing  to 
do  with  its  stability  or  probability  of  failure. 

1.2.5  Ownership:  Mr.  Fred  Barnhart  and  Mr.  Hollace  Bowman. 

1.2.6  Purpose :  Flood  Control. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed  and 
contructed  under  the  supervision  of  the  U.S.  Soil  Conservation  Service. 
Construction  was  completed  in  1972  by  Cardinal  Construction  Company. 

1.2.8  Normal  Operational  Procedures:  Operation  of  the  project  is 
automatic.  The  principal  spillway  is  ungated,  therefore,  water  rising 
above  the  crest  of  the  drop  inlet  is  automatically  passed  downstream. 
Similarly,  water  is  automatically  passed  through  the  emergency  spillway 
in  the  event  of  an  extreme  flood  which  fills  the  flood  storage  space. 


1.3  Pertinent  Data 


1-3.1  Drainage  Areas:  The  dam  controls  a  drainage  area  of  2.56 
square  miles. 

1.3.2  Discharge  at  Damsite 
Maximum  flood  at  damsite  not  known. 

Principal  Spillway: 

Pool  level  at  top  of  dam . 76.5  c.f.s 

Emergency  Spillway: 

Pool  level  at  top  of  dam .  2550  c.f.s. 


1-3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 


Table  1.1  DAM  AND  RESERVOIR  DATA 


Elevation 
feet 
m.  s . 1 . 

Reservoir 

Item 

Area , 
acres 

Acre  , 
feet 

Capacity 

Watershed , 
inches 

Length 

miles 

Top  of  dam 

1204.0 

39 

672 

4.9 

.75 

Emergency  spillway 

crest 

1200.4 

34 

530 

3.9 

.65 

Principal  spillway 

crest 

1177.5 

9 

77 

.6 

.25 

Streambed  at  downstream 
toe  of  dam 

1154+ 

_ 

_ 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design;  The  dam  was  designed  and  constructed  under  the 
direction  of  the  U.S.  Soil  Conservation  Service  (SCS).  The  design  data 
and  as-built  drawings  are  available  in  the  Office  of  the  State 
Conservationist,  U.S.  Soil  Conservation  Service,  P.0.  Box  10026, 

Richmond,  VA  23240. 

The  geologic  investigation  was  conducted  at  the  dam  site  by  the  SCS 
during  the  initial  design  stages.  The  investigation  consisted  of 
excavating  and  examining  16  test  pits  along  the  proposed  centerline  of 
dam,  principal  spillway,  and  emergency  spillway.  The  test  pits  were 
excavated  with  backhoe  to  bedrock  which  was  found  from  3  to  9  feet  below 
ground  surface.  Disturbed  soil  samples  of  all  significantly  different 
materials  were  collected  for  soil  classification.  The  test  pit  locations 
and  logs  are  shown  in  Plates  I  and  II,  Appendix  I;  the  geologic  report  is 
inclosed  as  Appendix  IV;  and  the  embankment  design  data  is  inclosed  as 
Appendix  V. 

Referring  to  Plate  IV  and  V,  Appendix  I,  the  embankment  is  a  homogeneous 
earth  dam  built  on  bedrock.  The  material  for  the  dam  is  classified  as 
alluvial  ML  material.  A  cutoff  trench  backfilled  with  more  impervious 
material  (classification  not  given)  was  constructed  along  the  centerline 
of  the  dam  with  depths  extending  a  minimum  of  2  feet  into  weathered  rock 
and  with  a  bottom  width  of  20  feet.  To  lower  the  phreatic  surface  at  the 
downstream  slope  and  to  collect  seepages,  an  internal  drainage  system  is 
located  under  the  downstream  portion  of  the  dam  as  shown  in  Plate  VI. 

Thu  drainage  system  consists  of  a  6-inch  diameter  perforated  pipe  embedded 
in  a  trench  4  feet  wide  with  variable  depth  and  filled  with  graded  filter 
materials.  Two  interceptive  drains  of  similar  construction  connect  the 
seepage  drain  and  run  parallel  to  the  principal  spillway  discharging  into 
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the  stilling  ba3in.  Ten  anti-seep  collars  were  built  around  the 
principal  spillway  under  the  upstream  and  center  portion  of  the  dam  to 
control  the  problem  of  piping. 


Referring  to  Appendix  V,  soil  samples  were  tested  for  classification  and 
compaction  properties,  one  consolidation  test  was  made  on  the  residual  MH 
material,  and  one  consolidated  undrained  shear  test  with  pore  pressure 
measurement  on  each  of  the  residual  MH  and  alluvial  ML  material.  Four 
falling  head  permeability  tests  were  made  on  consolidated  samples  of  the 
MH  material.  Test  specimens  for  the  consolidated  undrained  strength  test 
were  compacted  to  95  percent  of  the  standard  Proctor  density  and  they 
were  back-pressured  to  saturate  them  before  the  test  was  made.  The  test 
results  and  interpretations  are  summarized  as  follows: 


1 .  Soil  Classification  and  Compaction  Test: 


Type  of  Material 


ML 

MH 

Liquid  limit,  percent 

35-  40 

56 

Plastic  Index,  percent 

8-  10 

16 

Maximum  dry  density,  pcf 

98.5-103.5 

91 

Optimum  water  content,  percent 

20-  23.5 

28.5 

2.  Consolidation  Test: 


Soil  Classification 


MH  material 


Initial  dry  density 
Initial  void  ratio 
Compression  index  (C^) 


87  pc f 
0.97 
0.21 


3.  Consolidated  Undrained  Test: 

_ Type  of  Material _ 

ML  MH 

87.5  -  88.4 

96.0  -  97.0 

0.95  -  0.98 

21.5 
325 
38.0 
0 


4.  Falling  Head  Permeability  Test: 

Dry  density,  pcf  88.4  90.2  92.9  96.3 

Permeability  coeff.,  ft/day  .037  .0034  .00018  .00006 

The  slope  stability  analysis  was  made  with  a  computer  using  the  SCS  program. 

The  failure  surfaces  used  in  the  analysis  is  circular,  the  analysis  method 

used  was  the  Swedish  circle.  The  dimensions  of  the  dam  used  in  the  analysis 
are  given  in  Appendix  V.  The  conditions  assumed  for  the  analysis  are 
summarized  as  follows: 

Height  of  dam:  49.5  feet 

Crest  width:  16  feet 

Upstream  slope:  3:1  with  two  10-foot  berm 

Downstream  slope:  2*5 : 1  with  two  10-foot  berm 

Internal  drain  at  downstream  slope:  c/b  =  0.6 


Dry  density,  pcf  96.9  -  97.4 

Percentage  std.  Proctor,  percent  95.0  -  95.5 

Pure  pressure  parameter  B  (dimensionless)  0.98  -  1.0 

Total  strength  parameter,  0  degree  13.0 

c,  psf  400 

Effective  strength  parameter,  $ ,  degree  30.5 

c,  psf  0 
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Two  zone  embankment  material  properties: 

_ Type  of  Materials _ 

Zone  I  Zone  II 

(inner  core)  (outer  shell) 


Soil  classification 

MH 

ML 

Dry  density,  pcf 

88.1 

97.1 

Saturated  unit  weight  pcf 

118.5 

124.0 

0  degree 

cu, 

21.5 

13 

c  psf 

cu ,  r 

325 

400 

0,  degree 

38.0 

30.5 

c,  psf 

0 

0 

The  analysis  indicated  that  the  minimum  factor  of  safety  for  the 
upstream  slope  under  full  drawdown  condition  (pool  level  at  emergency 
spillway  crest,  elevation  1200.4)  is  1.36  and  the  downstream  slope 
under  steady  seepage  with  pool  level  at  the  emergency  spillway  crest  is 
1.53.  Computations  for  the  stability  analysis  were  not  available.  The 
upstream  slope  was  also  checked  with  an  infinite  slope  analysis.  Using 
an  effective  strength  parameter  of 

$  -  35°,  the  factor  of  safety  for  3:1  and  34:1  slope  are  1.04  and 
1.2,  respectively  when  the  flow  lines  are  assumed  to  be  parallel  to  the 
slope . 

No  information  on  settlement  and  seepage  analysis  was  available.  An 
overfill  allowance  of  1.50  feet  was  recommended  to  compensate  for 
consolidation  of  the  compacted  fill.  The  design  specified  a  minimum 
placement  density  of  95  percent  of  standard  Proctor  density  and 
placement  moisture  content  slightly  wet  of  optimum. 
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The  emergency  spillway  located  at  the  right  abutment  is  formed  by  a  cut 
into  the  abutment.  The  design  specified  a  150-foot  bottom  width  with 
3:1  side  slopes.  The  approach  channel  slope  is  2  percent,  the  control 
section  is  30  feet  long  and  the  discharge  channel  slope  is  4  percent. 
The  bottom  of  the  spillway  was  undercut  by  1  foot  and  refilled  with 
compacted  fill. 

2.2  Construction:  The  construction  records  were  not  furnished  by 
the  SCS  office  in  Richmond,  but  they  are  available  from  the  SCS  office 
in  Washington,  D.C. 

2.3  Evaluation:  The  Design  Report  and  the  as-built  drawings 
provided  by  the  SCS  were  adequate  for  review.  Although  no  construction 
records  were  available  to  evaluate  the  construction  methods,  the 
general  shape  of  the  embankment  appeared  to  be  in  accordance  with  the 
as-built  drawings  which  were  available  during  the  inspection. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Findings: 

3.1.1  General :  The  inspection  was  made  on  16  May  1979  during  a 
normal  period  which  was  not  preceded  by  a  long  period  of  rainfall  nor  a 
drought.  The  weather  was  clear  and  dry.  The  ground  conditions  at  the 
embankment  were  firm  and  moist.  Information  observed  in  the  field  is 
given  in  Appendix  III. 

The  dam  is  in  good  condition.  There  was  no  apparent  evidence  of  leakage, 
seepage,  undue  settlement,  slope  instability,  nor  improper  functioning  of 
water  passages  and  seepage  drain.  The  eroded  areas  described  below  were 
not  serious,  but  they  would  require  backfilling  with  compacted  soils  and 
redressing  with  good  vegetative  cover. 

3.1.2  Embankment:  All  faces  of  the  embankment  were  firm,  dry,  and 
generally  well  covered  with  grasses  over  2  feet  tall.  Although  the  tall 
grasses  would  hinder  detection  of  cracks  or  depressions,  the  crest  and 
upstream  faces  were  smooth  which  indicated  that  there  were  no  apparent 
settlement  or  instability  problems.  At  normal  pool,  the  lower  berm  of 
the  upstream  slope  forms  the  lake  shoreline.  The  whole  face  of  the  berm 
was  lightly  vegetated  so  that  there  was  a  large  bare  area  not  protected 
from  wave  action.  Some  huge  logs  were  noted  close  to  the  upper  berm  of 
the  upstream  slope.  About  4  feet  above  the  upper  berm  on  the  downstream 
slope,  bare  spots  with  minor  sloughing  were  noted  along  the  face.  About 
40  feet  to  the  left  of  the  outlet  pipe,  a  narrow  strip  of  the  downstream 
face  was  eroded,  from  the  upper  berm  to  the  toe,  with  gullies  formed  up 
to  24  feet  deep.  It  appeared  that  the  internal  drainage  system  for  the 
embankment  is  working  properly  as  the  water  discharging  from  the  two 
6-inch  drains  (less  than  1  gpm)  was  clear,  indicating  no  sign  of  internal 
erosion . 
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3.1.3  Junction  of  Embankment  and  Abutment:  Minor  erosion  caused  by 
runoff  was  observed  at  the  lower  section  of  the  right  junction  of  both 
the  upstream  and  downstream  slopes.  Some  bare  spots  were  observed  at  the 
middle  section  of  the  right  junction  of  the  downstream  slope. 

3.1.4  Appurtenant  Structures:  The  intake  structure  was  not 
inspected  because  the  structure  is  only  accessible  by  boat.  Observing 
from  a  distance,  a  substantial  amount  of  debris  had  accumulated  at  the 
trash  rack.  However,  water  was  flowing  into  the  intake  structure  since 
the  24- inch-diameter  outlet  pipe  was  discharging  about  1/6  full.  The 
outlet  pipe  and  its  concrete  saddle  were  in  excellent  condition.  The 
handle  for  the  emergency  gate  located  at  the  intake  structure  was  not  in 
place;  it  is  stored  at  the  landowners'  premises. 

3.1.5.  Emergency  Spillway:  All  the  spillway  faces  were  covered  with 
short  grasses.  The  landowner  used  the  entire  area  as  cow  pastures.  The 
side  slopes  of  the  approach  channel  were  steep  and  some  minor  sloughing 
was  noted  at  the  bare  areas.  Beyond  the  discharge  channel  (4  percent 
slope)  the  ground  dipped  into  a  steep  slope  which  might  present  an 
erosion  problem  for  the  discharge  channel  should  the  emergency  spillway 
operate . 

3.1.6  Stilling  Basin  and  Downstream  Channel:  The  stilling  basin 
extends  approximately  30  feet  from  the  toe  of  the  dam  at  the  outlet 
pipe.  The  banks  were  protected  with  ripraps  of  maximum  size  of  2  feet. 
The  riprap  surface  appeared  to  be  relatively  even  indicating  that  the 
rocks  had  been  placed  properly.  Some  small  trees  and  shrubs  are  growing 
in  the  riprap.  Water  flowed  freely  from  the  basin  into  the  downstream 
channel  which  is  about  15  feet  wide  by  4  feet  deep.  Both  the  stilling 
basin  and  the  downstream  channel  are  in  good  condition. 
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3.1.7  Reservoir  Area:  The  right  bank  of  the  reservoir  is  steep  and 
high.  The  bank  was  formed  from  a  cut  resulting  from  the  dam 
construction.  The  bank  was  covered  with  short  grasses,  and  some  minor 
sloughing  was  noted  at  the  bare  spots.  Mild  to  steep  wooded  slopes  form 
the  rest  of  the  reservoir  bank.  The  shoreline  around  the  entire 
reservoir  was  covered  with  shrubs  (alders)  which  provided  a  good 
protection  against  wave  action. 

3.1.8  Downstream  Area:  The  immediate  downstream  area  is  a  flat 
flood  plain  about  500  to  800  yards  wide.  No  spring  activity  was  observed 
in  any  area  immediately  below  the  dam.  There  are  2  to  3  farms  within  1 
mile  from  the  dam  in  the  downstream  area. 

3.2  Evaluation:  The  embankment,  appurtenant  structures,  emergency 
spillway,  and  stilling  basin  are  in  good  condition.  The  visual 
inspection  did  not  reveal  any  serious  deficiencies,  except  for  some 
eroded  areas  which  can  be  corrected  as  part  of  the  preventive  maintenance 
program.  The  recommended  measures  for  correcting  the  unfavorable 
conditions  described  in  Section  3.1  are  summarized  as  follows: 

1.  All  bare  spots  should  be  seeded  and  fertilized  to  form  a  good 
grass  cover. 

2.  All  gullies  caused  by  runoff  should  be  filled  with  compacted 
soils  of  the  same  type  forming  the  faces  of  dam.  The  restored  areas 
should  be  seeded  to  form  a  good  grass  cover. 

3.  Remove  all  the  debris  accumulated  at  the  intake  structure.  The 
debris,  if  any,  should  be  removed  after  every  storm  or  heavy  rainfall. 

4.  Remove  all  trees  and  shrubs  from  the  riprap  at  the  stilling  basin. 

5.  Clear  the  upstream  slope  of  all  logs  and  debris. 
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SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Procedures :  Operation  of  the  project  is  automatic.  The 
24-inch  diameter  principal  spillway  is  ungated,  therefore,  water  rising 
above  the  crest  of  the  drop-inlet  is  automatically  passed  downstream. 
This  in  turn  automatically  maintains  the  pool  level  at  or  near 
elevation  1177.5  most  of  the  time.  Water  is  automatically  passed 
through  the  emergency  spillway  in  the  event  of  an  extreme  flood  which 
fills  the  flood  storage  space.  A  24-inch  sluice  gate  located  at  low 
level  at  the  intake  structure  can  be  operated  to  dewater  the  reservoir. 

4.2  Maintenance :  Maintenance  of  the  project  consists  mainly  of 
fertilizing,  liming,  and  mowing  the  embankment  and  emergency  spillway, 
which  is  performed  by  the  Blue  Ridge  Soil  and  Water  Conservation 
District  and  dam  owners.  The  owners  clean  debris  from  trash  rack  and 
the  reservoir  area  when  necessary. 

4.3  Warning- System:  At  the  present  time,  there  is  no  warning 
system  or  evacuation  plan  in  operation. 

4.4  Evaluation:  The  dam  does  not  require  an  elaborate  operational 
and  maintenance  procedure.  However,  the  annual  maintenance  and 
inspection  program  should  be  expanded  from  its  present  form  to  help 
detect  and  control  problems  that  may  occur. 
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SECTION  5 


HYDRAULIC/HYDROLOGIC  DATA 

5.1  Design:  The  dam  was  designed  and  constructed  as  a  class  b  dam 
under  the  U.S.  Soil  Conservation  Service.  The  design  data  was  obtained 
and  evaluated  according  to  the  guidelines  in  Reference  1,  Appendix  VI. 

5.2  Hydrologic  Records:  None  were  available. 

5.3  Flood  Experience:  The  maximum  observed  flood  reached  was 
approximately  elevation  1184  or  about  1  foot  below  the  upper  berm  of 
the  upstream  slope. 

5.4  Flood  Potential:  The  *5  PMF  and  PMF  were  developed  and  routed 
through  the  reservoir  by  use  of  the  HEC-lDB  computer  program  (Reference 
2,  Appendix  VI)  and  appropriate  unit  hydrograph,  precipitation,  and 
storage-outflow  data.  Clark's  Tc  and  R  coefficients  for  the  local 
drainage  area  were  estimated  from  basin  characteristics.  The  rainfall 
applied  to  the  developed  unit  hydrograph  was  obtained  from  the  U.S. 
Weather  Bureau  Publication  (Reference  3,  Appendix  VI).  Losses  were 
estimated  at  an  initial  loss  of  1.0  inch  and  a  constant  loss  thereafter 
of  0.05  inch/hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data  are 
shown  in  Table  1.1. 
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Regulation  of  flow  from  the  reservoir  is  automatic.  Water  rising  above 
the  crest  of  the  drop-inlet  flows  into  this  inlet  and  through  the  dam 
in  the  24-inch  concrete  conduit.  Water  also  flows  past  the  dam  through 
the  emergency  spillway  in  the  event  water  in  the  reservoir  rises  over 
the  crest  of  the  spillway. 

The  storage  curve  and  the  emergency  spillway  rating  curve  developed  by 
the  Soil  Conservation  Service  was  used  in  the  development  of  this 
report.  Rating  curves  were  developed  for  the  non-overflow  section  and 
the  drawdown  outlet.  In  routing  hydrographs  through  the  reservoir,  it 
was  assumed  that  the  initial  pool  level  was  at  the  principal  spillway 
crest.  Flow  through  the  principal  spillway  was  neglected  during 
routing . 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir  and 
other  pertinent  information  on  reservoir  performance  is  shown  in  the 
following  table: 
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Table  5.1.  RESERVOIR  PERFORMANCE 


Peak  flow  c.f.s. 

Inflow 

Out low 

Maximum  elevation 

ft. ,  m.s.l.  1206.0  .  1207.4 

Emergency  spillway 
(el.  1200.4) 

Depth  of  flow,  ft. 

Duration,  hrs. 

Velocity,  f.p.s.  ^ 

Non-overflow  section 
(el.  1204.4) 

Depth  of  flow,  ft. 

Duration,  hrs. 

Velocity,  f.p.s.  £/ 

Tailwater  elevation 

ft . ,  m.s.l.  1155+ 


1/  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region. 
2/  Critical  velocity. 

5.7  Reservoir  Emptying  Potential:  The  24-inch  pipe  entering  the 
upstream  side  of  the  riser  at  a  low  level  will  permit  withdrawal  of 
about  66  c.f.s.  with  the  reservoir  level  at  the  principal  spillway 
crest  and  essentially  dewater  the  reservoir  in  about  1  day. 
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1.6 

3.7 

5.8 


3.0 

5.7 

7.9 


5.6  7.0 

9.3  9.5 

9.3  10.6 


3  7096  14191 

3  7058  14067 


_ „ 


5.8  Evaluation:  Based  on  the  size  (intermediate)  and  hazard 
classification  (significant),  the  recommended  Spillway  Design  Flood  is 
4  PMF.  Based  on  the  risk  involved  in  this  project,  it  is  considered 
that  h  PMF  is  appropriate  as  a  Spillway  Design  Flood.  The  emergency 
spillway  will  pass  23  percent  of  the  PMF  without  overtopping  the  dam. 
The  hi  PMF  will  overtop  the  dam  for  a  duration  of  3.7  hours  and  reach  a 
depth  of  1.6  feet  over  the  top  of  the  dam. 

Conclusions  pertain  to  present  day  conditions  and  the  effect  of  future 
development  on  the  hydrology  has  not  been  considered. 


SECTION  6 


STRUCTURAL  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  is  located  in  the  Ridge  and 
Valley  Province  of  Virginia.  Miscovite  schist  of  the  Lynchburg 
formation  in  Precambrian  time  underlies  the  damsite.  The  schist  was 
exposed  in  the  stream  bottom  in  the  foundation  and  in  a  small  outcrop 
on  the  right  abutment.  On  the  left  abutment,  the  weathered  schist  was 
overlain  by  2  to  3  feet  thick  of  residual  soils  consisting  of  micaceous 
silty  sand  and  clayey  silt.  On  the  right  abutment,  the  weathered  schist 
was  found  6  to  8  feet  below  ground.  In  the  flood  plain,  the  depth  to 
weathered  schist  varied  from  3  to  6  feet. 

The  dam  is  founded  on  weathered  schist.  A  cutoff  trench  was  constructed 
along  the  dam  centerline  and  along  both  abutments  to  the  crest  of  dam. 
The  base  width  of  the  trench  is  20  feet  and  the  base  is  placed  at 
approximately  2  feet  into  the  weathered  schist.  The  geologic  report  of 
the  damsite  is  inclosed  in  Appendix  IV.  The  logs  of  test  holes  and  the 
profile  along  the  center  of  the  dam  and  cutoff  trench  are  shown 
respectively  on  Plate  II  and  III,  Appendix  I. 

6.2  Embankment:  Plate  V,  Appendix  I  indicates  that  the  crest  of 
dam  is  18  feet  wide  and  constructed  to  Elevation  1205.5.  The  estimated 
settlement  of  the  fill  was  1.5  feet  so  that  the  final  elevation  of  the 
crest  would  be  1204.0  feet.  The  upstream  slope  is  34:1  with  a 
10-foot-wide  berm  located  at  Elevation  1186.0  and  at  Elevation  1179.0. 
The  berms  slope  downward  at  10:1  slope.  The  downstream  slope  is  24:1 
with  a  10-foot-wide  berm  located  at  Elevation  1180  and  at  Elevation 
1172.0.  The  upper  berm  slopes  upward  at  10:1  slope  and  the  lower  berm 
is  flat.  The  embankment  is  a  homogeneous  earthfill  structure 
constructed  with  ML  material.  Contrary  to  the  design 


recommendations  (see  Section  2)  there  is  no  indication  of  the  use  of  MH 
material  for  the  core.  All  materials  were  to  be  placed  at  a  minimum  of 
95  percent  of  standard  Proctor  density  and  with  moisture  content 
slightly  wet  of  optimum. 

6.3  Evaluation:  The  following  evaluations  are  made  based  on 
visual  inspection  and  review  of  existing  records.  The  construction 
records  and  stability  analysis  calculations  were  not  available.  The 
visual  inspection  revealed  no  evidence  of  leakage,  seepage,  undue 
settlement,  cracks,  slope  instability  nor  improper  functioning  of 
internal  drains.  The  cutoff  trench,  the  anti-seep  collars  around  the 
principal  spillway  and  the  internal  drains  appeared  to  be  effectively 
controlling  the  seepage  during  normal  pool  conditions.  With  proper 
maintenance,  the  grass  vegetative  cover  appeared  to  be  adequately 
protecting  the  faces  of  the  embankment.  The  lower  berm  of  the  upstream 
slope  is  located  at  the  normal  pool  elevation  and  the  flat  slope  (10:1) 
provides  good  resistance  to  erosion  of  the  shoreline  due  to  wave  action. 

One  departure  was  noted  between  the  design  and  the  as-built  conditions. 
Referring  to  Appendix  V,  the  design  plan  indicates  that  the  embankment 
is  a  zoned  earthfill  structure  with  the  inner  core  made  of  MH  material 
and  the  outer  shells  made  of  ML  material.  The  as-built  drawing  (plate 
V,  Appendix  I)  indicates  that  the  embankment  is  a  homogeneous  earth- 
fill  structure  made  of  ML  material.  The  effective  strength  of  the  ML 
material  is  lower  than  that  of  the  MH  material.  The  safety  factor 
computed  for  the  steady  seepage  case  at  the  downstream  slope  is  1.53 
based  on  designed  conditions,  whereas  the  safety  factor  would  be  lower 
for  the  as-built  conditions.  Since  the  safety  factor  recommended  by 
the  Corps  of  Engineers,  reference  1,  Appendix  VI,  for  the  steady 
seepage  case  is  1.50,  the  safety  margin  for  the  downstream  slope  may 
not  meet  the  Corps'  guideline.  Safety  factor  computed  for  the  full 
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drawdown  case  at  the  upstream  slope  is  1.36  for  the  designed  conditions 
in  which  the  upstream  slope  is  3:1.  The  embankment  was  constructed 
with  a  slope  of  34:1. 

The  flatter  slope  would  result  in  a  higher  safety  factor  whereas  the 
replacement  of  stronger  MH  soils  by  the  weaker  ML  soils  would  result  in 
a  lower  safety  factor.  The  safety  factor  for  the  as-built  conditions 
is  not  known.  The  safety  factor  recommended  by  the  Corps  of  Engineers 
for  the  full  drawdown  case  is  1.2.  Since  the  as-built  conditions  do 
not  differ  substantially  from  the  design  assumptions,  it  is  not 
necessary  to  perform  stability  analysis  for  the  sudden  drawdown  and  the 
steady  seepage  cases  for  the  as-built  conditions.  The  stability 
conditions  are  considered  to  be  satisfactory  and  conventional  safety 
margins  exist. 

As  the  dam  is  located  in  Seismic  Zone  2,  the  dam  may  be  assumed  to 
present  no  hazard  from  earthquake  provided  static  stability  conditions 
are  satisfactory  and  conventional  safety  margins  exist. 


SECTION  7 

ASSESSMENT,  RECOMMENDATIONS /REMEDIAL  MEASURES 

7.1  Assessment .  The  Upper  Blackwater  River  Dam  No.  6,  as  observed  16 
May  1979,  appears  sound  without  indication  of  instability  or  unsafe 
operation.  Available  engineering  data  was  adequate  for  review.  The 
SDF(4PMF)  will  overtop  the  dam  for  a  duration  of  4  hours  and  reach  a 
depth  of  1.6  feet  over  the  top  of  the  dam.  The  emergency  spillway  will 
pass  23  percent  of  the  PMF  before  overtopping  the  dam.  The  emergency 
spillway  is  therefore,  the  spillway  is  adjudged  as  inadequate. 

Based  on  the  visual  inspection  and  review  of  existing  records,  there 
are  no  apparent  problems  that  require  immediate  action.  The  actual 
structure  is  similar  to  the  as-built  drawings  given  in  Appendix  1.  The 
stability  conditions  are  considered  to  be  satisfactory  and  conventional 
safety  margins  exist  if  the  dam  was  constructed  as  specified  in  the 
design  report. 

7.2  Recommendations/Remedial  Measures :  There  is  no  immediate  need  for 
remedial  measures.  However,  the  following  actions  are  suggested  and 
should  be  initiated  within  12  months.  These  measures  are  suggested  for 
monitoring  and  maintenance  purposes  only. 

a.  All  bare  spots  should  be  seeded  and  fertilized  to  form  a  good 
grass  cover. 

b.  All  gullies  caused  by  runoff  should  be  filled  with  compacted 
soils  of  the  same  type  forming  the  faces  of  dam.  The  restored  areas 
should  be  seeded  to  form  a  good  grass  cover. 

c.  Remove  all  the  debris  accumulated  at  the  intake  structure  and 
along  the  upstream  slope. 
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d.  Remove  all  trees  and  shrubs  from  the  riprap  at  the  stilling 
basin. 

e.  Clear  the  upstream  slope  of  all  logs  and  debris. 

f.  Install  a  staff  gage  in  the  reservoir  to  measure  high  pool 
elevations . 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 

GENERAL 
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Ganarai  geology  ot  >ita:  Upper  Biackwater  S  i  te  g6  is  located  in  northwestern  Franklin 

County.  10  miles  west  of  Rocky  Mount.  Virginia.  The  site  lies  on  a _ 

northern  tributary  of  the  Upper  Biackwater  River.  Muscovite  schist  of 
the  I  vnchburg  formation  ( Precambr i anl  underlies  this  site.  The  schist 
is  exposed  in  the  stream  bottom  in  the  foundation  and  in  a  small  outcrop 

on.  the  right  abutment. - a - 


Thin  residual  soil  lies  on  the  left  abutment,  and  residual  soil  is _ 

thicker  on  the  right.  Micaceous  silty  sand  constitutes  a  C-horizon  over 
the  schist  and  is  overlain  by  a  red  clay  B-horizon  (absent  on  the  left 
abutment).  Shallow  alluvium  underlies  the  floodplain.  It  consists  of 


quart?  gravel,  s i 1  tv  sand,  and  sandy  silt  layers.  Some  colluvial  silt 
at  the  toe  of  each  abutment, _ 


cr 


•■•••.*M.a*imtlul.  « •.  '••• 


On  the  right  side,  this  colluvium  partly  extends  over  alluvial  SM. 
Weathered" sch i s t ,  as  sandy  gravel  with  silt,  lies  beneath  the  flood- 
plain  alluvium. 

The  Virginia  Blue  Ridge  complex  of  gneisses  lies  just  northwest  of 
this  site.  The  gneisses  were  intruded  into  the  rocks  of  the  Lynchburg 
formation  in  Precambrian  time.  The  stream  pattern  is  dendritic. 

Methods  and  Procedures 

1.  The  Unified  Soil  Classification  System  was  used  in  describing  soils 
encountered  on  the  test  pits. 

2.  All  test  pits  were  dijg_by_b.ackhoe .  Twenty- five  pound  samples  were 
taken  of  all  significantly  different  materials. 

Centerline  of  the  Dam 

The  centerline  of  the  dam  crosses  a  moderately  wide  valley  bottom 
between  steep  abutments.  On  the  left  abutment,  residual  soil  extends 
from  Sta.  4+00  to  the  top  of  the  dam.  Gray  to  brown  micaceous  silty 
sand,  2-3  feet  thick,  overlies  hard  schist.  This  SM  is  the  C-horizon. 
The  B-horizon  is  absent  here.  At  the  toe  of  the  abutment,  the  micaceous 
sand  is  overlain  by  2  feet  of  colluvial  red-brown  clayey  silt.  On  the 
*ight  abutment,  residual  soil  extends  from  Sta.  1+25  to  the  top  of  the 
Jam.  Brown  to  gray  micaceous  silty  sand,  2-6.5  feet  thick,  overlies 
schist.  Downslope  from  0+50  there  is  no  B-horizon,  but  upslope  from 
this  point  1.5  -  1.25  feet  of  red  silty  clay  (B-horizon)  overlies  the 
SM.  Depth  to  rock  on  the  left  abutment  varied  from  2.5  to  5  feet.  On 
the  right  abutment,  rock  was  from  6  to  8.2  feet  below  ground. 

In  the  floodplain,  1.3  to  2.0  feet  of  gray  sandy  silt  to  silty  sand 
overlies  hard  schist  on  the  left  side  and  weathered  schist  (GM)  1.2 
feet  thick  on  the  right.  Red-brown  silty  sand,  3  feet  thick,  overlies 
the  gray  ML-SM,  except  at  the  centerline  of  the  pipe  where  it  lies 
directly  on  weathered  schist.  At  the  toe  of  the  right  abutment,  3  feet 
of  red  clayey  silt  with  sand  overlies  the  gray  ML-SM.  This  red  ML  is 
thought  to  be  colluvial. 


Depth  to  bedrock  in  the  floodplain  varies  from  3  feet  at  the  £  pipe 
to  6  feet  at  the  fight  edge.  The  water  table  at  the  time  of  investi¬ 
gation  lay  about  4.8  feet  below  the  surface.  Eight  holes  were  dug 
along  the  £  dam.  They  are  numbered  TP-1  to  TP-8. 


Center  1 i ne  of  the  Pi  i 


The  centerline  of  the  pipe  crosses  the  centerline  of  the  dam  at  3+00 
£  dam  and  3+75  £  pipe.  The  two  centerlines  cross  at  right  angles. 
The  pipe  parallels  the  creek,  about  50  feet  to  the  right  of  it. 


Sheet  2-  of 
VA  Q  U 


Red-brown  silty  sand  is  the  top  alluvial  layer,  as  along  the  (£.  dam. 

At  the  upstream  end  of  the  pipe,  this  layer  is  1  foot  thick  (below 
topsoil)  and  overlies  1.1  feet  of  yellow-brown  SM,  which  in  turn  over- 
lies  0.6  feet  of  hard,  quartz  pebble  and  cobble  gravel.  At  bottom  is 
hard  schist.  At  the  (£  dam  the  other  alluvial  layers  wedge  out  and  the 
red-brown  SM  lies  on  weathered  schist.  At  the  downstream  end,  red- 
brown  SM,  2.5  feet  thick,  overlies  quartz  gravel,  1.8  feet  thick. 

The  rock  line  declines  from  1156.5  feet  (Sta.  2+50)  to  1152.0  feet 
(5+00)  in  elevation.  The  water  table  lay  3-5  feet  below  the  surface 
at  the  time  of  investigation.  Two  test  pits  were  dug  along  the 
t.  pipe.  They  are  numbered  TP-301  and  TP-302.  _ 

Emergency  Spillway 

The  revised  centerline  of  the  emergency  spillway  crosses  the  of  the 
dam  at  -1+55  t.  dam  and  4+07  <£.  EMS.  The  two  centerlines  form  an  angle 
of  45°.  The  original  <£  of  the  spillway  lay  30  feet  to  the  left  of 
and  parallel  to  the  new  centerline.  Red  silty  clay,  2.5  to  4.0  feet 
thick,  overlies  2.75  to  6.25  feet  of  brown  to  gray  micaceous  silty 
sand.  The  micaceous  sand,  sometimes  gravel,  is  residual  on  schist,  as 
on  the  <t  dam.  Along  the  old  centerline  of  the  emergency  spillway,  a 
thin  layer  of  quartz  pebble  and  cobble  gravel,  0.25  to  0.9  feet  thick, 
lies  between  the  micaceous  sand  and  the  clay  above.  This  gravel  layer, 
nd  the  red  CL  above  it  are  apparently  an  old  stream  terrace  soil. 

Backhoe  refusal  on  schist  occurred  from  2  to  9.2  feet  below  the  surface. 
Six  test  pits  were  dug  in  the  spillway.  They  are  numbered  TP- 201  and 
TP-206.  The  pits  were  dug  along  the  4  and  outside  edge  of  the  spillway 
before  revision.  ^  \ 

Borrow  Area 

The  borrow  area  consists  of  alluvium  and  colluvium  extending  1000  feet 
or  more  upstream  fr^  the  centerline  of  the  dam.  Alluvium,  in  the 
upstream  portion,  consists  of  red-brown  sandy  silt  to  fine  silty  sand, 
1.25  to  4.0  feet  thick,  underlain  by  gray  silty  sand,  1.85  -  2.25  feet 
thick.  A  foot  or  more  of  quartz  pebble  and  cobble  gravel  underlies  the 
sand  layers.  Downstream, the  red-brown  sandy  silt  overlies  brown  sandy 
silt  with  clay. 

Colluvium,  in  the  lower  right  slope,  consists  of  red  silty  clay,- 
3  -  4.5  feet  thick,  over  2  -  5.4  feet  of  red  to  brown  sandy  silt  with 
clay.  Weathered  schist  lies  from  4  to  9  feet  below  the  surface.  The 
water  table  lay  from  4  to  10  feet  or  more  below  the  surface  at  the 
time  of  investigation. 
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DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


SCS  STSC 
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WATERSHED  Upper 

Blackwater  River 

SUBWATERSHED 

COUNTY 

Frankl i n 

STATE 

Vi  rqi nia 

SITE  NO. 

6 

SITE  GROUP 

1 

STRUCTURE  CLASS 

b 

INVESTIGATED  BY:  (SIGNATURE  OF  GEOLOGIST' 

FOR  IN-SERVICE  USE  ONLY 

INTERPRETATIONS  AND  CONCLUSIONS 


1.  Cutoff  should  be  made  into  hard  schist  to  at  least  a  level 
above  the  sediment  pool  (2nd  50-year  stage).  This  will  involve 
a  cutoff  trench  from  3-10  feet  deep.  Although  much  of  the 
floodplain  could  not  be  investigated  due  to  cultivation,  test 
pits  indicate  a  shallow  depth  to  cutoff  here. 

2.  The  pipe  location  appears  satisfactory.  A  clay  cushion  should 
be  emplaced  under  the  pipe. 

3-  The  schist  in  the  emergency  spillway  is  expected  to  be  rippable. 

4.  There  should  be  sufficient  borrow  to  construct  the  embankment. 
Good  core  material  is  present  in  the  colluvium  on  the  lower 
right  slopes.  See  the  soils  correlation  chart  for  placement  of 
borrow  materials. 

5.  All  topsoil  should  be  stockpiled  for  use  as  top  dressing. 
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APPENDIX  V 


DESIGN  REPORT 


SUBJECT: 


UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  service  -  Soil  Mechanics  Iaboratcry 

60C  "J"  Street,  Lincoln,  Nebraska  ocjCS 

E5G  22-5,  Virginia  W?-08,  Upper  3iackvater_  date:  February  25,  1971 

Site  No.  6  (Franklin  County) 

TO:  Louis  S.  Button,  Jr.,  State  Conservation  Engineer 

SCS,  Richmond,  Virginia 


ATTACHMENTS 

_i 

1.  Form  SCS-35^,  Soil  Mechanics  laboratory  Data,  2  sheets. 

2.  Form  SCS-128,  Consolidation  Test  Data,  1  sheet. 

3-  Form  SCS-127,  Soil  Permeability,  1  sheet. 

4.  Form  SCS-355A  &  B,  Triaxial  Shear  Test  Data,  2  tests,  4  sheets. 
5>  Form  SCS-352,  Compaction  and  Penetration  Resistance,  6  sheets. 
6.  Form  SCS-357*  Summary  -  Slope  Stability  Analysis,  2  sheets. 

7*  Investigational  Plans  and  Profiles. 


DISCUSSION 


GENERAL 

Cie  proposed  49-foot  high  hazard  class  b  dam  is  located  in  the  Piedmont 
physiographic  area  in  Franklin  County. 

FOUNDATION 


A.  Bedrock.  The  bedrock  at  this  site  is  logged  as  Muscovite  schist  of 
the  Lynchburg  formation.  The  bedrock  outcrops  in  the  stream  channel 
and  on  a  small  area  on  the  right  abutment.  On  the  abutments  the  bed¬ 
rock  is  mantled  with  about  2  to  8  feet  of  residual  soil,  and  in  the 
floodplain  section  the  alluvium  is  generally  less  than  6  feet  thick. 

B.  Soil  Classification.  The  residual  soil  on  the  left  abutment  is  logged 
as  SM.  A  sample  from  test  hole  6  on  this  abutment  is  a  very  micaceous 
sandy  soil  classed  as  SP.  The  residual  soil  on  the  right  abutment  is 
logged  as  24  overlying  bedrock.  In  the  upper  portion  vhere  weathering 
has  progressed  to  a  greater  depth,  the  residual  surface  zone  is  logged 
as  CL.  Samples  of  colluvium  were  submitted  from  test  hole  7  «nA  test 
hole  3  located  near  the  base  of  each  abutment.  These  samples  contain 
about  70  percent  fines  and  about  30  percent  finer  than  0.002  mm. 

Sample  3-1  has  an  LL  of  3 6,  a  PI  of  10,  and  Sample  7-1  is  nonplastic. 
Both  samples  are  classed  as  ML. 

The  alluvium  is  logged  primarily  as  SM  and  GM.  A  sample  from  test 
hole  4—1  contains  20  percent  fines.  It  is  classed  as  a  nonplastic  SM. 
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Subj :  Virginia  W?-0o,  Upper  Blackwater,  Site  6 

C.  Engineering  Properties.  Undisturbed  samples  were  not  submitted  for 
engineering  properties  tests. 

EMBANKMENT 


A.  Soil  Classification.  3orrow  samples  were  submitted  representing 
residual  soil  from  the  emergency  spillway  and  alluvium  from  the 
borrow  area.  The  samples  from  the  emergency  spillway  represent  a 
fine-grained  soil  classed  as  MH  and  a  coarse-grained  soil  classed 
as  S4. 

The  samples  of  alluvium  are  fine-grained  materials  that  contain  from 
56  to  76  percent  fines.  The  liquid  limits  range  from  35  to  40  and 
the  Pi's  range  from  8  to  10.  Hie  samples  are  classed  as  ML. 

B.  Compacted  Density.  Standard  Proctor  compaction  tests  were  made  on 
one  sample  of  colluvium,  two  samples  of  residual  soil,  and  on  three 
samples  of  alluvium.  Hie  maximum  dry  density  obtained  ranged  from 
91  pcf  on  a  residual  MH  to  103-5  pcf  on  an  alluvial  ML. 

C.  Consolidation.  A  consolidation  test  was  made  on  Sample  202-1.  The 
test  specimen  was  compacted  to  95  percent  of  standard  Proctor  density, 
and  it  was  flooded  at  the  start  of  the  test.  The  data  indicate  that 
at  this  density  this  material  has  a  consolidation  potential  of  about 
0.05  ft/ft  for  a  loading  equivalent  to  that  at  the  base  of  the 
proposed  embankment. 

D.  Shear  Strength.  Consolidated  undrained  triaxia!  shear  tests  were 
made  on  Samples  202-1  and  102-1.  Hie  test  specimens  were  compacted 
to  95  percent  of  Proctor  density  and  they  were  backpressured  to 
saturate  them.  The  test  data  obtained  are  summarized  as  follows: 


Sample  No. 

Test  7(1 

B 

•Shear 

Strength  Parameters] 

Total  Stress 

Effective  Stress 

Field 

laboratory 

pcf 

i  Proctor 

Parameter 

0  deg. 

c  osf 

0  deg. 

c  nsf 

202-1 

71W1239 

87.5-88.4 

96. O-97.O 

O.95-O.98 

21.5 

325 

38.0 

0 

102-1 

71W1242 

96.9-97.4 

95.0-95.5 

O.98-I.O 

13.0 

400 

30. 5 

0 

SLOPE  STABILITY 


A  slope  stability  analysis  was  made  with  a  computer  and  the  SCS  program. 
Hie  analysis  considers  the  full  drawdown  condition  on  the  upstream  slone 
and  the  steady  seepage  condition  on  the  downstream  slope.  Hie  analysis 
was  made  for  the  maximum  section  where  the  foundation  is  bedrock. 


3 


Louis  S.  Button 

SubJ :  Virginia  WP-C5,  Upper  3iackwater,  Site  6 

The  inventory  of  materials  indicates  that  there  is  about  20,000  cubic 
yards  of  the  fine-grained  material  like  Sample  202-1  and  about  10,000 
cubic  yards  of  the  sandy  material  like  201-1  in  the  emergency  spillway. 
The  remainder  of  the  embankment  material  will  consist  of  alluvium  from 
the  floodplain  or  colluvial  and  residual  material  from  the  lower  right 
slopes.  A  check  was  made  with  laboratory  charts  and  it  was  determined 
that  for  the  embankment  planned  the  shear  strength  of  the  alluvial  ML 
was  slightly  less  than  that  of  the  residual  ME.  The  MH  test  specimens 
were  at  a  little  higher  percent  of  Proctor  density,  however.  In  order 
to  consider  both  materials  in  the  analysis,  it  was  assumed  that  the  MH 
would  be  utilized  in  the  central  section  and  that  the  remainder  of  the 
fill  would  be  represented  by  the  ML  tested.  A  summary  of  the  analysis 
is  attached,  and  it  shows  that  two  10-foot  bems  are  required  on  the 
2^:1  downstream  slope  in  order  to  get  an  acceptable  factor  of  safety 
and  that  a  3:1  upstream  slope  with  two  10-foot  berms  is  required  in  order 
to  get  an  acceptable  factor  of  safety. 

The  3:1  upstream  slope  was  checked  with  an  infinite  slope,  analysis  also 
assuming  a  ^  value  of  35°  and  c  *  0.  This  is  intended  to  represent  the 
SM  material  like  Sample  204-1.  The  =  35°  value  was  assumed  based  on  / 
effective  stress  parameters  obtained  on  the  ML  and  the  MH.  Assuming  that, 
the  flow  lines  are  parallel  to  the  slope,  the  factor  of  safety  is  1.04.  7 
For  the  assumption  that  the  flow  lines  are  horizontal  the  factor  of  y 
safety  computed  is  O.92.  This  is  based  on  a  material  with  a  saturated  > 
unit  weight  of  124  pcf.  The  factors  of  safety  computed  for  a  3^:1  slope 
are  Fs  =  1.22  for  the  assumption  of  parallel  flow  and  Fs  =  1.11  for  the 
assumption  of  horizontal  flow  by  the  infinite  slope  method.  _ / 

CONCLUSIONS  AND  RECOMMENDATIONS 

•  — — — — — — — —  —  - 

A.  Site  Preparation.  The  alluvium  has  not  been  tested  and  it  ranges 
in  thickness  from  about  2  to  5  feet.  Unless  this  material  is  known 
to  be  strong,  we  suggest  that  it  be  removed  from  the  base  area. 

B.  Cutoff.  We  concur  with  the  suggestion  to  bottom  the  cutoff  trench 
in  hard  schist  below  elevation  of  the  second  50-year  stage  on  the 
abutments.  The  cutoff  for  the  floodplain  section  will  be  somewhat 
dependent  upon  whether  or  not  the  alluvium  is  removed.  If  the  al¬ 
luvium  is  removed,  a  normal  width  cutoff  that  bottoms  in  firm  bed¬ 
rock  is  suggested.  If  all  of  the  alluvium  is  not  removed,  then  a 

-wider  than,  normal  cutoff  trench  that  bottoms  in  firm  bedrock  is 
suggested. 

We  recommend  that  the  trench  backfill  be  compacted  to  a  minimum  of 
95  percent  of  standard  P-octor  density. 

C.  Principal  Spillway.  The  proposed  alignment  crosses  the  centerline 
of  dam  at  Station  3+00.  Upstream  from  centerline  the  alluvium  is 
about  3  feet  thick  and  at  TP-302,  which  is  located  125  '  downstream 
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from  centerline,  the  alluvium  is  about  5  feet  thick.  The  location 
appears  to  be  satisfactory  and  it  appears  that  tne  conduit  can  be 
bedded  on  or  in  close  proximity  of  the  bedrock.  Some  settlement 
might  be  expected  in  the  weathered  schist  bedrock  but  we  do  not  have 
enough  information  on  it  to  make  an  estimate. 

D.  Drain.  We  recommend  that  a  drain  be  installed  to  provide  a  controlled 
outlet  for  seepage  that  bypasses  the  cutoff  trench.  On  the  basis  of 
the  present  data  it  appears  that  the  weathered  bedrock  will  be  more 
permeable  near  the  surface  than  it  is  at  depth;  and  if  so,  then  a 
trench  drain  that  penetrates  the  bedrock  several  feet  may  be  vised. 

The  gradation  of  the  alluvium  and  of  the  weathered  bedrock  appears 
to  be  variable,  and  for  this  reason  it  appears  that  it  would  be 
.  advisable  to  use  a  double-layer  drain  with  a  material  like  ASTM  fine 
concrete  aggregate  as  the  fine  element  and  a  material  like  ASTM  No.  78 
coarse  aggregate  as  the  coarse  element.  The  filter  requirements 
should  be  evaluated  on  site,  however,  when  the  trench  is  opened. 

E.  Bnbankment  Design. 

1.  Placement  of  Materials.  We  suggest  selective  placement  of 
materials  to  utilize  the  MH  in  the  interior  portion  of  the  dan 
and  the  sandy  residual  material  in  the  upstream  slope.  The  ML 
alluvium  may  be  used  for  the  rest  of  the  embankment. 

We  recommend  that  all  materials  be  placed  at  a  minimum  of  95 
percent  of  standard  Proctor  density  with  the  control  based  on 
the  minus  No.  4  fraction.  A  placement  moisture  content 
slightly  wet  of  optimum  is  suggested. 

2.  Slopes.  For  a  placement  density  of  95  percent  of  Proctor  density 
the  following  slopes  are  suggested: 

a.  Upstream  -  3^:1 

b.  Downstream  -  2^:1  with  10-foot  berms  at  elevations  ll80.4 
and  1172.0 

• 

As  an  alternative  to  flattening  the  upstream  slope  and  adding 
— berms  to  the  downstream  slope,  a  higher  placement  density  might 
be  used.  It  would  be  necessary  to  determine  the  shear  strength 
at  the  increased  density  and  make  another  stability  analysis  to 
determine  how  effective  this  would  be,  however. 

i 

3«  Settlement.  An  overfill  allowance  of  3rr25  reet  is  suggested  to 
compensate  for  residual  consolidation. 
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u  L  DEPARTMENT  or  AGRICULTURE  *  SOIL  CONSERVATION  SERVICE  — 
DESIGN  REPORT  SUMMARY 

Wotershed  Goto  i 

A.  Structure  Closs . . . . . . . P 

B.  Droinoge  Areo - - - -  /  (o  3  8  Ac. 

C  Time  of  Concentration  -  Tc  _ _ 3.  (e  7  Hri 

D.  Hydrologic  Curve  Number  -  Cn 

I.  Moisture  Condition  n  .... _ &  ? . O 


II.  Principol  Spillway 

A.  Conduit 

I.  Inside  Oio. _  .  in. 

2-  Length . . . 31Z.  Ft 

B.  Riser  t  ( 

I.  Inside  Dimensions _ _ _ _ _ ~2-  X  (o _  Ft. 

2.  Height  (Floor  to  Crest _ I  g  ,o  Ft 

C.  Weir  Length _  1 7.  Ft. 

D.  Orifice  Dimensions _ _ _ —  tn. 

E.  Reservoir  Droin  Size _  . _  2A7~  In. 

F.  Type  of  Energy  DissipotVr**^juinV*-^®l-^pJ«f^E5— H  • 

IH.  Emergency  Spillwoy 

A-  Width .  I  S<3.  Ft. 

B.  Side  Slopes _ _ _ _  a  •  I 

C  Length  of  Level  Section _ _ _ Ft 

D.  Exit  Slope _ ”  _  <0 .PAP  Ft/l 

E.  Mox.  Velocity  in  Exit  Section  @  £t  tt  W. _  A  ,  c>  Ft/. 

,F-  Durofion  of  Flow  thru  Emer.  Spillway  (g>  D.  H.  W._  __  6.  *7^  Hr! 

6.  Frequency  of  Use._£}nc»ft__irl__f<24>^,S  _ 


Earth  Fill 

A.  Height  _ _ _ 

B.  Volume _ _ 

C.  Compaction _ V. V . _  _ 


.  Ft. 
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